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2003:300597 CAPLUS 
138:314591 

Methods for affecting various diseases utilizing LXR 
compounds 

Schulman, Ira G.; Bischoff, Eric D.; Tangirala, 

Rajendra K. 

USA 

U.S. Pat. Appl . Pub! . , 33 pp. 

coden: usxxco 

Patent 

Engl i sh 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



US 2003073614 Al 20030417 US 2001-982544 20011017 

PRIORITY APPLN. INFO.: US 2001-982544 20011017 

AB The invention relates to methods for elevating high d. lipoprotein (HDL) 
plasma levels, decreasing the absorption of dietary cholesterol in the 
intestine, decreasing the plasma level of low d. lipoprotein (LDL) , and 
increasing the conversion of cholesterol to bile acids, utilizing 

"""LXR""- .beta, selective ***agoni sts*** , usually without elevating 
the plasma levels of triglycerides. Also provided are methods of using 
such ***agonists* * * to treat metabolic diseases alone or in 
combination with other active agents. Also provided are methods for 
decreasing hyperglycemia and insulin resistance methods for treating 

***type*** ***!!*** """diabetes-"" , and methods for treatii 

***type*** ***!!*** """diabetes-"" and reducing the 
cardiovascular complications of ***type*** 

"""diabetes--" , utilizing an *** LX r*** ---agonist""- . Further 
provided are methods for treating obesity and methods for treating the 
complications of obesity including *** t y pe *** 

— -'diabetes* - - , cardiovascular disease, hyperl i pi demi a , and 



i ng 



hypertension , admi ni stering 
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Assays for liver x receptor (lxr) modulators 
Gustafsson, Jan- Ke; Schuster, Gertrud; Nebb, Hilde 



Irene 

Karo Bio AB, Swed. 

Brit. UK Pat. Appl 

coden: baxxdu 

Patent 

Engl i sh 

1 



36 pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



GB 2381866 Al 20030514 GB 2001-27132 20011112 

PRIORITY APPLN. INFO.: GB 2001-27132 20011112 

AB Assays for identifying agents for the treatment of """diabetes""" or 
disorders of fatty acid or cholesterol metab., by identifying modulators 
(liqands, """agonists""" or antagonists) that bind to or modulate the 
biol. activity of i ver*** ***x*** ""-receptor-"" alpha or 

beta ( ***lxr*** .alpha, or ***l_ X r*** .beta.). Such modulators may 
alter the amt. of at least one of SREBP-1, cholesterol 
7. alpha. -hydroxylase (Cyp7A) , fatty acid synthetase, human cholesterol 



ester transfer protein (CETP) , 



f LXR v 



.alpha, or 



f LXR* 



.beta. 



protein or mRNA levels. The assay may be performed in hepatocyte, 
adipocyte or preadipocyte cells. The assay may be performed in 
combination with a retinoid x receptor (RXR) . use of agents identified by 
such assays in the prepn. of medicaments and methods of treating 
***diabetes* * * are also claimed. 

REFERENCE COUNT: 12 THERE ARE 12 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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Antidiabetic action of a liver x receptor agonist mediated 
by inhibition of hepatic gl uconeogenesi s . 
Cao Guoqing; Liang Yu; Broderick Carol L; Oldham Brian A; 



Zhang Youyan; stayrook 
Miller Anne R ; Dai 
Hong; Ryan Timothy P; 
; Eacho Patrick I; Etgen 



CORPORATE SOURCE: 



SOURCE 



PUB. COUNTRY: 
DOCUMENT TYPE 
LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



Beyer Thomas P; Schmidt Robert J; 
Keith R; Suen Chen; Otto Keith A; 
Jiannong; Foxworthy Patricia; Gao 
Jiang Xian-Cheng; Burris Thomas P 
Garret J 

Lilly Research Laboratories, Eli Lilly & Company, 
Indianapolis, Indiana 46285, USA., guoqing_cao@lilly.com 
JOURNAL OF BIOLOGICAL CHEMISTRY, (2003 Jan 10) 278 (2) 
1131-6. 

Journal code: 2985121R. ISSN: 0021-9258. 
united States 

Journal; Article; (JOURNAL ARTICLE) 
Engl i sh 

Priority Journals 
200303 

Entered STN : 20030107 
Last Updated on STN: 20030308 
Entered Medline: 20030307 
oxysterol receptors ***lxr*** ( ***ii ver *** *** x *** 
***receptor*** )-alpha and LXRbeta are nuclear receptors that play a 
role in regulation of cholesterol and fatty acid metabolism, we found 
that ***lxrs*** also play a significant role in glucose metabolism. 
Treatment of diabetic rodents with the ***lxr*** ** -agoni st ** * 
T0901317, resulted in dramatic reduction of plasma glucose. In 
insulin-resistant Zucker (fa/fa) rats, T0901317 significantly improved 
insulin sensitivity. Activation of ***lxr*** did not induce robust 
adipogenesis but rather inhibited the expression of several genes involved 
in hepatic gl uconeogenesi s , including phosphoenol pyruvate carboxyki nase 
(pepck) . Hepatic glucose output was dramatically reduced as a result of 
this regulation. Nuclear run-on studies indicated that transcriptional 
repress! on^was primarily responsible for the inhibition of PEPCK by the 

***LXR**- -"-agonist""" . in addition, we show that the regulation 
of the liver gluconeogenic pathway by ***l X r*** * **agoni sts * * * was 
a direct effect on hepatocytes. These data not only sugqest that 

***LXRs**" are novel targets for * * *di abetes*** but also reveal an 



The 



key 



unanticipated role for thes^*|ceptors , further linking lipic^od glucose 
metabolism. 
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MEDLINE 
2002396032 MEDLINE 
22139932 PubMed ID: 12145154 

Liver X receptors downregulate llbeta-hydroxysteroid 
dehydrogenase type 1 expression and activity. 
Stulnig Thomas M; Oppermann udo; Steffensen Knut R; 
Schuster Gertrud u; Gustafsson Jan-Ake 

Department of Medical Nutrition and Biosciences, Karolinska 
institutet, Huddinge, Sweden. . thomas.stulnig@akh- 
wi en . ac . at 

DIABETES, (2002 Aug) 51 (8) 2426-33. 
Journal code: 0372763. ISSN: 0012-1797. 
united States 

Journal; Article; (journal article) 
Engl i sh 

Abridged index Medicus Journals; Priority Journals 
200208 

Entered STN : 20020730 
Last updated on STN: 20030108 
Entered Medline: 20020821 
llBeta-hydroxysteroi d dehydrogenase type 1 (llbeta-HSD-1) converts 
inactive corticosteroids into biologically active corticosteroids, 
regulating the local concentration of active glucocorticoids, such 
Cortisol. llbeta-HSD-1 is particularly expressed in adipocytes and 
and appears to be causally linked to the development of type 2 

***diabetes* * * and the metabolic syndrome. ***|_-j ver *** *** x *** 
"''-'receptor""" ( """LXR""" )-alpha and -beta are nuclear oxysterol 
receptors whose key role in lipid metabolic regulation has recently been 
established, in this study, we show that treatment of adipocytes derived 
from 3T3-L1 cells and mouse embryonic fibroblasts in vitro with synthetic 
or natural ***lxr*** """agonists""" decreases mRNA expression of 
llbeta-HSD-1 by approximately 50%, paralleled by a significant decline in 
llbeta-HSD-1 enzyme activity. Downregulation of llbeta-HSD-1 mRNA by 
***lxrs*** started after a lag period of 8 h and required ongoing 
protein synthesis. Moreover, long-term per os treatment with a synthetic 
*** LXR *** """agonist""" downregu lated llbeta-HSD-1 mRNA levels by 
approximately 50% in brown adipose tissue and liver of wild-type but not 
of LXRalpha(-/-)beta(-/-) mice and was paralleled by downregulation of 
hepatic pepck expression, in conclusion, *** LXR *** ligands could 
mediate beneficial metabolic effects in insulin resistance syndromes 
including type 2 """diabetes""" by interfering with peripheral 
glucocorticoid activation. 
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as 

1 i ver 
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Hui ; Reimers Mark; 
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MEDLINE 
2002675571 MEDLINE 
22323543 PubMed ID: 12435796 
Novel roles of liver X receptors exposed 
profiling in liver and adipose tissue. 
Stulnig Thomas M; steffensen Knut R; Gao 
Dahlman-wright Karin; Schuster Gertrud u; 
Jan-Ake 

Department of Medical Nutrition and Biosciences, Karolinska 
institutet, Huddinge, Sweden. . thomas . stul nig@akh- 
wien.ac.at 

MOLECULAR PHARMACOLOGY, (2002 Dec) 62 (6) 1299-305. 
Journal code: 0035623. ISSN: 0026-895X. 
united states 

Journal; Article; (JOURNAL ARTICLE) 
Engl i sh 

Priority Journals 
200212 

Entered STN: 20021119 
Last Updated on STN: 20021227 
Entered Medline: 20021209 
* * * x * * * * * * r ecep to r " - 

clear oxysterol receptors whose . 

dated only with respect to cholesterol and lipid metabolism. 

1 biological roles for ***|_ X rs*** , we performed 

ne expression profiling studies in liver and white and brown 

from wild-type (LXRal pha(+/+) beta (+/+)) and knockout mice 
beta(-/-)) treated with a synthetic ***[_XR*** 

. By an adapted statistical analysis, we detected 319 
antly regulated by ***[_XR*** ""*agoni st""" treatment 
ut not in knockout mice, fulfilling most stringent criteria 
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AB 



L; Bischoff 
Mondon C E; 



E D; Cesario 
Nadzan A M; 



Journal s 

19970506 



MEDLINE 
97238686 MEDLINE 
97238686 PubMed ID: 9121558 

Sensitization of diabetic and obese mice to insulin by 
retinoid X receptor agonists. 
Mukherjee R; Davies P J; crombie D 
R M; Jow L; Hamann L G; Boehm M F; 
Paterniti J R J r ; Heyman R A 
Department of Cardiovascular Research, Ligand 
Pharmaceuticals, san Diego, California 92121, USA 
NATURE, (1997 Mar 27) 386 (6623) 407-10. 
Journal code: 0410462. ISSN: 0028-0836. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
Engl i sh 
Pn ori ty 
199704 
Entered STN 
Last updated on STN : 20030318 
Entered Medline: 19970418 
Retinoic acid receptors (RAR) , thyroid hormone receptors (TR) , peroxisome 
proliferator activated receptors (PPARs) and the orphan receptor, 

***lxr*** , bind preferentially to dna as heterodimers with a common 
partner, retinoid X receptor (RXR) , to regulate transcription, we 
investigated whether RXR-selecti ve """"agonists""" replicate the 
activity of ligands for several of these receptors? We demonstrate here 
that RXR-selective ligands (referred to as rexinoids) function as RXR 
heterodimer-selective "'-agonists-'"" , activating RXR: PPARgamma and 
RXR: ***lxr*** dimers but not RXR : rar or rxr:tr heterodimers. Because 
PPARgamma is a target for antidiabetic agents, we investigated whether RXR 
ligands could alter insulin and glucose signalling, in mouse models of 
noninsulin-dependent ***diabetes*** meTlitus (niddm) and obesity, rxr 

"*"aqonists*"* function as insulin sensitizers and can decrease 
hyperglycaemia, hypertriglyceridaemia and hyperi nsul i naemi a . This 
antidiabetic activity can be further enhanced by combination treatment 
with PPARgamma ***agoni sts* * * , such as thiazolidinediones. These data 
suggest that the RXR: PPARgamma heterodimer is a single-function complex 
serving as a molecular target for treatment of insulin resistance. 
Activation of the RXR : PPARgamma dimer with rexinoids may provide a new and 
effective treatment for niddm. 
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Sensitization of diabetic and obese mice to insulin by 
retinoid X receptor agonists. 

Mukherjee R; Davies P J ; crombie D L; Bischoff E D; Cesario 
R M ; Jow L; Hamann L G; Boehm M F; Mondon C E; Nadzan A M; 
Paterniti J R Jr; Heyman R A 
Department of Cardiovascular Research, Ligand 
Pharmaceuticals, San Diego, California 92121, USA. 
NATURE, (1997 Mar 27) 386 (6623) 407-10. 
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Article; (journal article) 



0028-0836. 
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Priority Journals 
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Last updated on STN: 20030318 
Entered Medline: 19970418 
Retinoic acid receptors (RAR) , thyroid hormone receptors (TR) , peroxisome 
proliferator activated receptors (PPARs) and the orphan receptor, 

*** LXR *** ( b-j nc j preferentially to dna as heterodimers with a common 
partner, retinoid x receptor (RXR), to regulate transcription, we 
investigated whether RXR-sel ecti ve """agonists-"" replicate the 
activity of ligands for several of these receptors? We demonstrate here 
that RXR-selective ligands (referred to as rexinoids) function as RXR 
heterodimer-selecti ve ** -agoni sts- * * , activating RXR: PPARgamma and 
rxr: ***lxr*** dimers but not rxr:rar or rxr:tr heterodimers. Because 
PPARgamma is a target for antidiabetic agents, we investigated whether rxr 
ligands could alter insulin and glucose signalling, in mouse models of 
noninsul i n-dependent ***diabetes*** mellitus (niddm) and obesity, rxr 

***aqoni sts*** function as insulin sensitizers and can decrease 
hyperglycaemia, hypertriglyceridaemia and hyperinsulinaemia. This 
antidiabetic activity can be further enhanced by combination treatment 
with PPARgamma ""-agonists""" , such as * -"thiazolidinediones- ** . 
These data suggest that the RXR: PPARgamma heterodimer is a single-function 
complex serving as a molecular target for treatment of insulin resistance. 
Activation of the RXR: PPARgamma dimer with rexinoids may provide a new and 
effective treatment for niddm. 
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